Introduction
Understanding and interpreting the dynamical processes producing the current eruption of the Soufriere Hills volcano requires information about the storage conditions (P, T and X(H20)) of the magma prior to ascent and eruption. The lack of significant seismic signals from the magma storage region, coupled with the problems associated with a small-aperture network [Aspinall et in constraining the pre-eruptive P, T and X(H20) conditions of particular magmas via comparison with the naturally occurring mineral assemblages, paying particular attention to phases sensitive to changes in these parameters within the relevant P-T field (e.g. amphibole).
The andesitic lavas erupted from the Soufriere Hills Volcano have --40 vol% phenocrysts of plagioclase (69%), amphibole (15%), orthopyroxene (12%), magnetite, ilmenite (<5%), and quartz (<2%) in a groundmass composed of microlites and Copyright 1998 by the American Geophysical Union.
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0094-8534/98/98GL-00856505.00 microphenocrysts of plagioclase, orthopyroxene, clinopyroxene, magnetite, ilmenite, and a silica phase set in a rhyolitic residual glass. Despite the relatively constant bulk composition of the andesites erupted during the current activity, there has been significant textural variation in the mineral assemblage in response to changing dynamical conditions [Devine et al. (a) , this volume]; both quartz and amphibole show textural evidence of destabilization due to changing P-T conditions prior to and during magmatic ascent and eruption of the magma. Quartz grains commonly show signs of resorption and embayment around their rims and hornblende margins in contact with the melt typically have reaction rims consisting of the assemblage clinopyroxene + orthopyroxene + plagioclase + magnetite + melt. It is the purpose of this paper to quantify the conditions under which the observed phenocryst assemblage is stable using experimentally determined phase equilibria relevant to this system. A second objective is to determine the nature of the heating event that appears to have affected the Soufriere Hills magma just prior to eruption. Glass inclusion studies used phenocrysts separated from lightly crushed rocks by hand-picking under the binocular microscope. Inclusion-bearing crystals were identified and isolated, mounted in orthodontic resin and then carefully ground using a succession of fine abrasives. An inclusion was exposed and polished on both sides using 3 and 1 gm A120 3 paper. H20 and CO 2 were determined by FTIR spectroscopy at Bristol University using the intensities of OH (4500 cm-1), H2Omo 1 (5200 cm -1) and CO2mol (2300cm -1) absorbance. 
Experimental and analytical techniques

Pre-eruptive volatile contents
Volatile contents measured in quartz-and plagioclase-hosted glass inclusions (Table 1) 
Experimental Phase Equilibria
Plagioclase, orthopyroxene and Ti-magnetite were found to be stable throughout the conditions investigated with the stability of quartz and amphibole dependent on the PH20 and T of the experimental run. Amphibole is stable at PH20 greater than 115 MPa and temperatures less than 875øC (Fig. 1) . Quartz stability limits are also shown on Figure 1 . Clinopyroxene was found in the phase assemblage at the lower pressure and higher temperature conditions where amphibole was not present, but insufficient data exist to satisfactorily constrain the high temperature stability limit of clinopyroxene. The P-T range over which both quartz and amphibole co-exist is relatively limited and confined to temperatures less than 840øC and PH20 between 170 and 115 MPa.
The mixed H20-CO 2 experiments, conducted at 250 MPa (PH20 = 125 MPa) and 850 and 825øC did not crystallize quartz.
Amphibole compositions have significantly greater A120 3 contents than the natural amphiboles, and plagioclase is predominantly more anorthitic than that found in the natural assemblage.
Melt composition and evolution
The compositions and proportions of glass and minerals have been determined when possible, and these analyses are summarized in Tables 2 and 3 . Both the experimental samples and the natural samples are relatively phenocryst rich. Plagioclase rim compositions in the experimental products reflect the broad range of run conditions and range from Ans2 to An44, with more calcic compositions occurring for higher T and higher PH20 conditions. A similar distribution of plagioclase composition is found in the natural samples , Table 3 ) is also significantly less evolved than that found in the glass inclusions. At a PH20 of 115-130 MPa this would suggest reequilibration at temperatures higher than 840øC, and implies a reheating and resorption of mineral phases following the entrapment of the melt inclusions. Our phase equilibria and glass inclusion data therefore also strongly suggest that the Soufriere Hills magma has been reheated prior to ascent. Our findings have shown that the original phenocryst assemblage can only have been stable at temperatures <840øC, and that the composition of the residual % glass 60 60 n/a n/a n/a 68 45 % phenocrysts(4) 40 40 n/a n/a n/a 32 55
(1) Glass data normalized to anhydrous composition, for ease of comparison.
(2) H20 determined from P for Mon6ar45 and M14b using solubility model of Moore et al., (1998) Monaug.3 determined by FTIR ( Table 1) 
